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FDTD and experimental investigation of EMI from si 
card PCB configurations 

Hockanson, P.M. Xiaoninq Ye Drewniak, J.L. Hubinq, T.H. Van Doren. TP. Dubrc 
Missouri Univ., Rolla, MO, USA; 

This paper appears in: Electromagnetic Compatibility, IEEE Transacti ns 

Publication Date: Feb. 2001 
On page(s): 1-10 
Volume: 43 , Issue: 1 
ISSN: 0018-9375 
Reference Cited: 15 
CODEN: IEMCAE 

Inspec Accession Number: 6908048 
Abstract: 

Stacked -card and modules-on-backplane printed circuit-board geometries ar 
advantageous for conserving real-estate in many designs. Unfortunately, at h 
frequencies, electromagnetic magnetic interference (EMI) resulting from the 
nonnegligible impedance of the signal return at the connector may occur. Th 
EMI coupling path results in the daughtercard being driven against the mothe 
attached cables, resulting in common-mode radiation. The connector geome 
modified to minimize the EMI coupling path when high frequencies are routed 
the motherboard and daughtercard. Current speeds and printed circuit board 
result in geometries that are of significant dimensions in terms of a waveleng 
upper frequency end of the signal spectrum. The PCB geometries are then of 
electrical extent to be effective EMI antennas. The resonant lengths of the EM 
may, however, be quite removed from the typical half-wavelength dipole resc 
The finite difference time-domain method can be used to numerically analyze 
circuit board geometries, determine antenna resonances, and investigate EM 
paths. EMI resulting from the stacked-card configuration has been investig; 
experimentally and numerically to ascertain the EMI coupling path at the bus 
connector, and EMI antennas 
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Abstract: 

Different existing vision machines are surveyed. The authors are particularly i 
their intercommunication system, which is a fundamental factor in the overall 
performance. In order to fulfil the need for a flexible, high-performance, and < 
effective vision machine a coarse-grain architecture is proposed. It is based o 
dynamically reconfigurable fast bus. The authors are developing a prototype 
This prototype, hosted by a PC, uses a VME-like back plane cabinet in which t 
connector is used for the configuration control lines and the P2 connector 
implementation of 4 fast transfer lines channels. The DRIFT interface is desigi 
achieve a bandwidth of 1 Gbits/s. Processing modules are built on extended d 
Eurocards on which the DRIFT interface occupies 25% of the whole board sui 
prototype will be used in some vision applications in which broadcasting and c 
reconfiguration are necessary 
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processing eguipment intercommunication system parallel architectures prototype m 
time vision architecture real-time systems reconfigurable architectures vision machin 
DRIFT interface FTL channels Fastbus P1 connector P2 connector VME-like ba 
cabinet bandwidth broadcasting coarse-grain architecture computer vision digital ; 
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processing eguipment intercommunication system parallel architectures prototype m 
time vision architecture real-time systems reconfigurable architectures vision machin 
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ABSTRACT: 

A method and arrangement for controlling input/output (I/O) operations in a 
computer system provides multiple PC card controllers but allows legacy software to 
be used. A PCI bus is coupled to a central processing unit, and an ISA bus is 
coupled to the PCI bus by a bridge. At least one PC card controller is coupled to 
the PCI bus and at least one other PC card controller is coupled to the ISA bus. 
Each PC card controller has at least one socket in which a device is connectable, 
each socket being separately addressable by the processor at an (I/O) address 
through the respect PC card controller. Each controller also has a socket pointer 
register, each socket pointer register being loadable with socket pointer 
information that uniquely identifies each socket of the controller among all of the 
sockets of the plurality of controllers in the computer system. Each controller 
also has an index register and a plurality of data registers, the index stored in 
the index register pointing to one of the data registers. The index registers of 
the PC card controllers are updated when the processor writes to an I/O address, 
without acknowledging the write on the PCI bus. This allows the writes to propagate 
through the system to lower levels, instead of being stopped by a subtractive 
decode device. To perform this, each PC card controller compares the socket pointer 
information with the updated index in the index register. When at least a portion 
of the socket pointer information matches at least a portion of the updated index, 
the PC card controller updates with write data the data register pointed to by the 
index register. 

20 Claims, 3 Drawing figures 



h eb bgeeefc ef 



e ge 



Record Display Form 



Page 1 of 1 



First Hit 



Fwd Refs 



[J 




Ll: Entry 3 of 43 



File: USPT 



May 13, 2003 



DOCUMENT-IDENTIFIER: US 6564274 Bl 

TITLE: Modular architecture for small computer networks 
Detailed Description Text (13) : 

The configuration and usage of client cards as personal computers serving remote 
users (via external connections 19-21 to personal computer accessories) is 
indicated in FIG. 3. As seen here, client cards 30 and 31 attach removably to a 
system board 32, via not shown socket structures affixed to the board, and connect 
to a system bus 33 contained on the same board . Bus 33 preferably is configured and 
operated in accordance with previously noted published specifications for PCI 
buses . System board 32 constitutes the principal substrate of the system, and the 
host computer system and resources managed by it (including disk storage and RAM 
memory) are mounted directly on that substrate. Connections extend from bus 33 to 
the client computers, via their not-shown sockets ) and to the host system and its 
resources. These bus connections enable the client cards to exchange data with each 
other, with the host system, and with resources managed by the host system. 
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ABSTRACT: 

In concentrated multiprocessor systems conforming to the presently disclosed 
modular architecture, a host processor and plural client processors are packaged in 
a single box containing a high speed (short length) bus connecting all of the 
processors, and data storage resources via the bus. The bus may be of a type 
commonly used in contemporary single computer systems; e.g. one conforming to PCI 
specifications. The host processor and associated resources are mounted directly on 
an integrated circuit motherboard containing the bus and card connectors attached 
to the bus. The card connectors removably receive integrated circuit cards 
containing individual client processors. In one embodiment, client processors are 
configured to be used as workstations or PC f s — in a residence, office or small 
factory environment — relative to users and accessories remote from the system 
enclosure. In another embodiment, host and client processors are configured to 
operate as servers between the system and multiple data networks external to the 
system; the host and client subsystems thereby constituting a server "farm". 

23 Claims, 12 Drawing figures 
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TITLE: Quadrilateral multichip computer systems and printed circuit boards therefor 
Detailed Description Paragraph Table (61) : 



System Terminals PCLK 163 I CMOS Bus Clock. Provides timing for all transactions on 
the PCI bus. RSTIN 164 I CMOS Reset. Forces the PCU to a known state. PCI Address 
and Data Terminals AD31 166 I/O CMOS/ Address/data bus. During the address AD30 167 
I/O 12 mA phase of a PCI cycle, AD31-AD0 contain a AD29 168 I/O 32-bit address. 
During the data phase, AD28 169 I/O AD31-AD0 contain data. AD27 171 I/O AD26 172 
I/O AD25 173 I/O AD24 174 I/O AD23 178 I/O AD22 179 I/O AD21 180 I/O AD20 181 I/O 
AD19 183 I/O AD18 184 I/O AD17 185 I/O AD16 186 I/O AD15 197 I/O AD14 198 I/O AD13 
199 I/O AD12 200 I/O AD11 202 I/O AD10 203 I/O AD 9 204 I/O AD8 205 I/O AD7 208 I/O 
AD 6 1 I/O AD5 2 I/O AD4 3 I/O AD3 5 I/O AD2 6 I/O AD1 7 I/O ADO 8 I/O C/BE3 175 I 
CMOS Bus commands C and byte enables BE are C/BE2 187 I multiplexed on these PCI 
pins. During C/BE1 196 I the address phase, C/BE3-C/BE0 define C/BE0 207 I the bus 
command. During the data phase, C/BE3-C/BE0 are used as byte enables. The byte 
enables determine which byte lanes carry meaningful data. C/BE0 applies to byte 0, 
and C/BE3 to byte 3. PAR 194 O 12 mA Parity. During the data phase of PCI reads; 
the chip calculates even parity across AD31 - 0 and C/BE3 - 0 and outputs the 
result on PAR. PCI Interface control Terminals FRAME 188 I CMOS Cycle frame. Driven 
by the current mas- ter to indicate the beginning and dura- tion of an access. 
FRAME is asserted to indicate that a bus transaction is be- ginning. While FRAME is 
asserted data transfers continue. When FRAME is deasserted the transaction is in 
the final data phase. TRDY 191 0 12 mA Target ready. Indicates the PCUs ability to 
complete the current data phase of the transaction. TRDY is used in con- junction 
with IRDY. A data phase is com- leted on any clock where both TRDY and IRDY are 
sampled asserted. During read, TRDY indicates that valid data is present on AD31- 
AD0. During a write, it indicates that the PCU is prepared to accept data. Wait 
cycles are inserted until both IRDY and TRDY are asserted together. IRDY 189 I CMOS 
Initiator ready. Indicates the bus master's ability to complete the current data 
phase of the transaction. IRDY is used in conjunction with TRDY. A data phase is 
completed on any clock where both IRDY and TRDY are sampled asserted. During a 
write, IRDY indicates that val- id data is present on AD31-AD0. During a read, it 
indicates that the master is prepared to accept data. Wait cycles are inserted 
until both IRDY and TRDY are asserted together. STOP 193 O 12 mA Stop. Indicates 
that the PCU is request- ing the PCI bus master to stop the current transaction. 
DEVSEL 192 O 12 mA Device select. When asserted, DEVSEL indicates that the PCU has 
decoded its address as the target of the current access. IDSEL 176 I CMOS 
Initialization device select. Selects the PCU during configuration accesses. This 
signal can be connected to one of the upper 24 PCI bus 104 address lines. 



SLOT SLOT I/O BUFFER NAME A. sup . . theta . B . sup . . theta . TYPE TYPE FUNCTION 

. PCMCIA 

PC Card Interface Controller (Slots A and B) BVD1 126 63 I CMOS Battery voltage 
detect 3. Gener- (STSCHG) ated by memory PC cards that (RI) include batteries. This 
signal is used with BVD2 as an indication of the condition of the batteries on a 
memory PC card. Both BVD1 and BVD2 are kept high when the battery is good. When 
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BUFFER NAME NO. TYPE TYPE FUNCTION 



PCI 



PIN NO. 
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BVD2 is low and BVD1 is high, the battery is weak and needs to be replaced. When 
BVD1 is low, the battery is no longer servicable and the data in the memory PC card 
is lost. (Status change). This signal is used to alert the system to changes in the 
RDY/BSY, WP, or BVD conditions of the I/O PC card. (Ring indicate ) This signal is 
used by modem cards to indicate ring detection. BVD2 125 62 I CMOS Battery voltage 
detect 2. Gener- (SPKR) ated by memory PC cards that include batteries. This signal 
is used with BVD1 as an indication of the condition of the batteries on a memory PC 
card. Both BVD1 and BVD2 are kept high when the battery is good. When BVD2 is low 
and BVD1 is high, the battery is weak and needs to be replaced. When BVD1 is low, 
the battery is no longer serviceable and the data in the memory PC card is lost. 
(Speaker) . This binary audio signal is an optional signal available only when the 
card and socket have been configured for the I/O interface. The audio signals from 
card A and B can be combined by the PCU and output on terminal SPKROUT. CA25 110 48 
0 2 mA Card address. Drives PC card CA24 108 46 0 address lines. CA25 is the CA23 
106 44 0 most-significant bit. CA22 104 42 0 CA21 102 40 0 CA20 100 38 O CA19 98 36 
0 CA18 95 33 0 CA17 93 31 0 CA16 103 41 0 CA15 105 43 0 CA14 99 37 O CA13 96 34 O 
CA12 107 45 0 CA11 90 28 0 CA10 86 23 0 CA9 92 30 0 CA8 94 32 0 CA7 109 47 0 CA6 
111 49 O CAS 113 51 0 CA4 114 52 0 CA3 115 53 0 CA2 118 56 0 CA1 119 57 0 CA0 120 
58 O *Terminal name is preceded with A. sub. — . As and example, the full name for 
terminal 126 is A. sub. — BVD1 . Terminal name is preceded with B.sub. — . As an 
example, the full name for terminal 63 is B.sub.-- BVD1 . IORD 89 27 0 2 mA I/O 
read. This signal is driven low by the PCU to enable I/O PC card data output during 
host I/O read cycles. IOWR 91 29 O 2 mA I/O write. This signal is driven low by the 
PCU to strobe write data into I/O PC cards during host I/O write cycles. OE 88 25 0 
2 mA Output enable. This output is driv- en low by the the PCU to enable memory PC 
card data output during host memory read cycles. REG 117 55 O 2 mA Attribute memory 
select. The REG signal remains high for all common memory accesses. When this 
signal is asserted, access is limited to attribute memory (OE or WE active) and to 
the I/O space (IORD or IOWR active) . Attribute memory is a sep- arately accessed 
section of card memory and is generally used to re- cord card capacity and other 
con- figuration and attribute informa- tion. WE/PRGM 101 39 O 2 mA Write 
enable/program. This output signal is used for strobing memory write data into 
memory PC cards . This signal is also used for memory PC cards that employ 
programmable memory technologies. RDY/BSY 122 60 I CMOS Ready/busy. The ready/busy 
function (IREQ) is provided by the RDY/BSY signal when the PC card and the host 
sock- et are configured for the memory-only interface. This input is driven low by 
the memory PC cards to indicate that the memory card circuits are busy processing a 
previous write command. This signal is set high when memory PC cards are ready to 
accept a new data transfer command. (Interrupt request) . This signal is asserted by 
an I/O PC card to indi- cate to the host that a device on the I/O PC card requires 
service by the host software. The signal is held at the inactive level when no 
interrupt is requested. RESET 112 50 0 2 mA PC card reset. Forces a hard reset to a 
PC card. WAIT 123 61 I CMOS Bus cycle wait. Driven by a PC card to delay completion 
of the memory or I/O cycle that is in progress. CIS3V 121 59 I CMOS Card is 3.3 
volt. This signal indi- cates if the PC card can be powered at 3.3 volts. Cards 
that can oper- ate at 3.3 volts should assert CIS3V. Cards that require 5 volts do 
not supply an output signal to drive the CIS3V input; therefore an external pullup 
resistor is connected to CIS3V to prevent this output from floating. Terminal name 
is preceded with A. sub. — . As an example, the full name for 

Detailed Description Paragraph Table (67) : 

Bit 

Name Access Description 

7-5 — 

R/W Reserved 4 GPICHG R GPI change. 0 = No change detected on GPI signal. 1= A 
change has been detected on GPI signal. 3 CDCHG R Card detect change. 0 = No change 
detected on either CD1 CD2 signals. 1 = A change has been detected on either CD1 or 
CD2 signals. 2 RDYCHG R Ready change. 0 = No low-to-high change detected on 
RDY/BSY. 1 = Detected low-to-high change of the RDY/BSY signal indicating that the 
memory PC card is ready to accept new data transfer. 1 BWARN R Battery warning. 0 = 
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Battery-warning condition not detected 1 = Battery-warning condition detected 0 
BDEAD R Battery dead. 0 = Battery-dead condition not detected 1 = Battery-dead 
condition detected 

Address 

Window Enable Register. PCI Addresses (hex) : Socket A: 86 Offset (hex) : Socket A: 06 
Socket B: C6 Socket B: 46 The address window enable register controls the enabling 
of the memory and I/O-mapping windows to the PC card memory or I/O space. I/O 
window enables control I/O accesses within the I/O address for the window 
specified. When PC card enables are generated, I/O accesses pass addresses from the 
system bus directly through to the PC Card 

7 IW1EN 

R/W I/O-window 1 enable. 0 = Disable. 1 = Enable 6 IWOEN R/W I/O-window 0 enable. 0 
= Disable 1 = Enable. 5 — R/W Reserved 4 MW4EN R/W Memory-window 4 enable. 0 = 
Disable. 1 = Enable. 3 MW3EN R/W Memory-window 3 enable. 0 = Disable. 1 = Enable. 2 
MW2EN R/W Memory-window 2 enable. 0 = Disable. 1 = Enable. 1 MW1EN R/W Memory- 
window 1 enable. 0 = Disable. 1 = Enable. 0 MWOEN R/W Memory-window 0 enable. 0 = 
Disable. 1 = Enable. 

Global 

Control Register PCI Addresses (hex) : Socket A: 9E Offset (hex) : Socket A: IE Socket 
B: DE Socket B: 5E 

7-5 — 

R/W Reserved 4 BIREQLM R/W Card B IREQ level mode interrupt enable. 0 = B.sub. — 
IREQ is pulse mode. 1 = B.sub. — IREQ is level mode 3 AIREQLM R/W Card A IREQ level 
mode interrupt enable. 0 = A. sub. — IREQ is pulse mode. 1 = A IREQ is level mode 2 
XWBCSC R/W Explicit write back of card status change interrupt acknowledge. 0 = CSC 
interrupts cleared by read of Card Status Change Register. 1 = SCS interrupts 
cleared by explicit write back of 1 to status flags in Card Status Change Register. 
1 CSCLM R/W CSC level mode interrupt enable. 0 = CSC interrupts are pulse mode. 1 = 
CSC interrupts are level mode. 0 PWRDN R/W Chip power down. 0 = Normal operation. 1 
= Power down enabled. 

Card 

Detect and General Control Register CI Addresses (hex) : Socket A: 96 Offset 
(hex) :Socket A: 16 Socket B: D6 Socket B: 56 

7-4 — 

R/W Reserved 3 GPITRAN R/W GPI transition control. 0 = GPI high to low transition 
causes CSC interrupt. 1 = GPI low to high transition causes CSC interrupt. 2 GPIEN 
R/W GPI enable. 0 = CSC interrupts from GPI disabled. 1 = CSC interrupts from GPI 
enabled. 1 CONFRES R/W Configuration reset enable. 0 = Normal operation. 1 = Reset 
configuration registers for slot when CD1 and CD2 go high. 0 — R/W Reserved. 



Interrupt Registers Interrupt and General Control Register PCI Addresses (hex) ± 
Socket A:83 Offset (hex) : Socket A:03 Socket B: C3 Socket B: 43 This read/write 
Interrupt and General Control register controls the interrupt steering for the PC 
card I/O interrupt as well as general control of the PCU 

7 CRIEN 

R/W Ring indicate enable. The ring indicate enable bit has no function when the PC 
card type bit is set to 0 (memory PC card ) . For I/O PC cards : 0 = The STSCHG/RI 
signal from the I/O PC card is used as the STSCHG signal. The current status of the 
signal is then available to be read from the interface status register and this 
signal can be configured as a source for the card status change interrupt. 1 = The 
STSCHG/RI signal from the I/O PC card is used as a ring indicator signal and is 
passed through to the SMI output. 6 CRESET R/W PC card RESET. This is a software 
reset to the PC card. 0 = Drive card RESET active high. 1 = Drive card RESET active 
low. 5 CTYPE R/W PC card type (memory card or I/O card ) . 0 = Selects a memory PC 
card. 1 = Selects an I/O PC card and enables the PC card interface multiplexer for 
routing of PC card I/O signals. 4 SMIEN R/W SMI enable. 0 = CSC interrupts routed 
to one or of the IRQ lines according to bits 7-4 in the Card Status Change 
Configuration register 1 = CSC interrupts output on the SMI 3-0 CINT3-0 R/W This 
field selects the routing for PC card I/C interrupLs. CINT3 CINT2 CINT1 CINTO Level 
0 0 0 0 IRQ not selected 0 0 0 1 Reserved. 0 0 10 Reserved. 0 0 11 IRQ3 enabled 0 
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10 9 IRQ4 enabled 0 10 1 IRQ5 enabled 0 110 Reserved 0 111 IRQ7 enabled 10 0 
0 Reserved 10 0 1 IRQ9 enabled 10 10 IRQ10 enabled 10 11 IRQ 11 enabled 110 0 
IRQ12 enabled 110 1 Reserved 1110 IRQ14 enabled 1111 IRQ15 enabled 

Card 

Status Change Interrupt Configuration Register PCI Addresses (hex) : Socket A: 85 
Offset (hex) : Socket A: 05 Socket B: C5 Socket B: 45 This register controls 
interrupt steering of the card status change interrupt and the card status change 
interrupt enables. 

7-4 

SINT3-0 R/W This field selects the routing for CSC interrupts. This field is 
ignored if bit SMIEN in the Interrupt and General Control register is set to 1. 
SINT3 S1NT2 SINT1 SINT0 Interrupt Request Level 0 0 0 0 IRQ not selected. 0 0 0 1 
Reserved. 0 0 10 Reserved. 0 0 11 IRQ3 enabled. 0 10 0 IRQ4 enabled. 0 10 1 
IRQ5 enabled. 0 110 Reserved. 0 111 IRQ7 enabled. 10 0 0 Reserved. 10 0 1 
IRQ9 enabled. 10 10 IRQ10 enabled. 10 11 IRQ11 enabled. 110 0 IRQ12 enabled. 
110 1 Reserved. 1110 IRQ14 enabled. 1111 IRQ15 enabled. 3 CDEN R/W Card 
detect enable. 0 = Disables the generation of a card change interrupt when the card 
detect signals change state. 1 = Enables a card status change interrupt when a 
change has been detected on the CD1 or CD2 signals. 2 RDYEN R/W Ready enable for 
memory PC cards . This bit is ignored when the interface is configured for I/O PC 
cards . 0 = Disables the generation of a card status change interrupt when a low-to- 
high transition has been detected on the RDY/BSY signal. 1 = Enables a card status 
change interrupt when a low-to-high transition has been detected on the RDY/BSY 
signal. 1 BWRNEN R/W Battery warning enable for memory PC cards . This bit is 
ignored when the interface is configured for I/O PC cards . 0 = Disables the 
generation of a card status change interrupt when a battery warning condition has 
been detected. 1 = Enables a card status change interrupt when a battery warning 
condition has been detected. 0 BDEADEN R/W Battery dead enable (STSCHC) . 0 = 
Disables the generation of a card status change interrupt. This bit is ignored when 
the interface is configured for I/O PC cards and the CRIEN bit in the Interrupt and 
General Control register is set to 1 . 1 = (For memory PC Cards ) Enables a Card 
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ART-UNIT: 273 

PRIMARY-EXAMINER: Bowler; Alyssa H. 
ASSISTANT-EXAMINER: Fallausbee; John T. 

ATTY-AGENT-FIRM: Burton; Dana L. Hollander; James F. Donaldson; Richard L. 
ABSTRACT: 

A computer system (6) includes a printed circuit board (302), a microprocessor chip 
(102), a peripheral unit chip (110), a card interface chip (112), and a display 
controller chip (114) mounted on the printed circuit board (302) at vertices of a 
quadrilateral (303) . A clock buffer chip (180) is mounted on the printed circuit 
board (302) in the interior of the quadrilateral (303) and connected to each of the 
microprocessor chip (102), peripheral unit chip (110), card interface chip (112), 
and display controller chip (114). Other circuits, systems, and methods are 
disclosed. 

21 Claims, 105 Drawing figures 
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Detailed Description Text (2) : ( 
Turning now to the drawings, FIG. 1 illustrates a system 10 for determining 
operation of a printed circuit board (PCB) . Preferably, PCB is a motherboard 
configured within the chassis of a personal computer. PCB 12 preferably comprises 
one or more dielectrically spaced layers, each of which comprise numerous printed 
conductors. Those conductors embody numerous signals, including a signal indicative 
of a system bus frequency (SYS CLK) , a processor core voltage (VCC SN) , a processor 
input/output voltage (VCC I/O), and clock multiplier signal voltage (BFO, BF1 and 
BF2) . The signals of interest needed for detection by probe 14 can be contacted by 
a series of receptors 16 extending from probe 14. Receptors 16 align with and 
contact corresponding conductors within PCB 12. Preferably, receptors 16 align with 
terminal ends of the conductors, those terminal ends accumulated within, for 
example, a socket 18. Socket 18 occupies a relatively small portion of one surface 
of PCB 12. Socket 18 preferably comprises a plurality of mating receptors (not 
shown) arranged to electrically communicate with receptors 16 such that a plurality 
of electrical connections can be releasably made between probe 14 and socket 18. 
According to one embodiment, receptors 16 align with pins normally associated with 
a microprocessor, and that pins of interest within the microprocessor are 
substituted by corresponding receptors of probe 14. Thus, system clock, processor 
core and input/output voltages, ground, and clock multiplier pins extending from 
probe 14 match the arrangement at which those pins would normally extend from a 
microprocessor into socket 18. 
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ART-UNIT: 288 

PR I MARY -EXAMINER : Do; Diep N. 

ATT Y-AGENT- FIRM: Kowert; Robert C. Conley, Rose & Tayon Daffer; Kevin L. 
ABSTRACT : 

One or more detection circuits are provided for determining the operation of a 
motherboard prior to placing a microprocessor upon that motherboard. The detection 
circuit determines a particular way in which the motherboard is configured by 
ascertaining, for example, a power supply voltage and a clocking frequency output 
from the motherboard. A probe is used, in combination with the detector circuits, 
to determine motherboard operation at a socket to which, for example, a 
microprocessor can be coupled. Jumpers or switches upon the motherboard can be 
readily found by activating a switch and looking for a response upon the detection 
circuit output. If a response is not found, the jumper or switch is returned, and 
another jumper or switch is activated. Once the jumper or switch used for changing 
system clock speed and/or processor voltage is located, then a display is read as 
to those parameters to ensure the parameters match the processor specification. 
Reading the motherboard configuration and/or reconfiguring the motherboard to a 
different operation parameter proves beneficial in ensuring its output 
compatibility to a microprocessor to be inserted upon the motherboard socket. 

23 Claims, 7 Drawing figures 
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US-PAT-NO: 

DOCUMENT-IDENTIFIER: 
TITLE: 



6098140 

US 6098140 A 

Modular bus bridge system compatible with multiple bus 
pin configurations 



KISJIC 



Detailed Description Text - DETX (27) : 

FIG. 13 depicts the operation of the bus bridge 100 during the bus interface 
co nf igu rati o n process. This operation typically results when the bus bridge 
processor executes instructions stored in the bus bridge memory. When the 
process is started, the bus bridge scans the connectors and reads various 
hardware registers in step 1360. The scan could be a conventional PCI 
operation. The hardware registers are located on the various boards and 
contain ID bits that indicate the type of bus interface capability on the 
board. 
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Information processing apparatus and backboard having on 
backboard side matching resistors suited to modules 
connected thereto 



I 

3 



KWIC 



Brief Summary Text - BSTX (19): 

FIG. 2 shows an example of the general bus wiring configuration in which a 
reference numeral 0 indicates a printed circuit board called "backboard" 
including connectors 41 to 44 on which modules 1 to 4 to be connected to the 
bus are mounted. The co nnectors 41 to 44 are mutually linked with to each 
other via a bus wiring 10 called "main line". The main line 10 ends with 
terminal resistors or terminators 200 and 201. Namely, each end of the line 10 
is provided with matched termination. In each of the terminators Rtt 20 0 and 
201, one end thereof is linked with a termination voltage source Vtt 300. 
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Detailed Description Text - DETX (7) : 

Referring to FIG. 2, a datacenter cabinet shelf enclosure 4 0 has eight 
device slots 42a, 42b, 42c, 42d, 42e, 42f, 42g, 42h, corresponding to slots 0 
through 7, respectively. Slots 0 through 6 house SCSI I/O devices 26a-g (from 
FIG. 1) . Typically, and as indicated in the figure, slot 7 is occupied by a 
power source (labeled "PS"), which supplies power to the shelf. Adjacent to 
slot 0 is the personality unit slot 44. As illustrated, the shelf enclosure 40 
contains internally two independent SCSI buses, bus "A" 46 and bus "B " 48. Bus 
A 46 serves device slots 0, 2, 4 and 6, and bus B 48 serves device slots 1, 3 
and 5. Personality unit back plane conne ctor 50 routes the SCSI bus to and 
from the I/O devices. The manner in which the SCSI bus actually enters and 
exits the shelf enclosure will be more fully explained when FIG. 3 is discussed 
in detail. Still referring to FIG. 2, I/O device back plane connectors 52a, 
52b, 52c, 52d, 52e, 52f, 52g corresponding to slots 0 through 6, respectively, 
receive the SCSI buses as shown and thus provide the interconnection between 
I/O device and SCSI bus. One or more of the device slots have a spare 
connector 54. In the example illustrated in the figure, slots 1 and 6 are 
provided with the spare connector 54 (shown in dashed lines) for receiving 
external termination or jumpered cards . Thus, the SCSI buses can be internally 
jumped to form one continuous bus that can be terminated internally within the 
personality unit or externally using a terminator card . In the configuration 
illustrated in FIG. 2, the spare connector at the slot 6 location contains a 
jumper board, thus joining bus A and bus B as one continuous bus. The bus 
automatically terminates in the personality unit 32, as will be discussed with 
reference to FIG. 3. Alternatively, the buses can be used as two, separate 
buses (dual bus configuration ), each terminated internal to the shelf with a 
termination card . When the shelf is configured to contain two independent 
buses, duplicate device bus addresses can exist in the shelf, as long as they 
don't exist on the same bus. Further, duplicate device slot addresses can 
exist if only one of the slots to which the duplicate addresses are assigned is 
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Simulator systems for interactive simulation of complex 
dynamic systems 



KWIC 



Detailed Description Text - DETX (31) : 

The configuration of the local bus is such that short high bandwidth buses 
are provided between each of the neighbouring sockets i.e. a module which is 
placed in a given socket communicates with its neighbouring modules only on the 
electronic board 11. Consider for example a module which is placed in a socket 
e.g. the socket indicated at 40 in FIG. 2A. Due to the mentioned special local 
bus structure according to a first embodiment of the invention, the module in 
this socket 40 can only communicate with modules on the electronic board which 
are placed in neighbouring sockets occupying the positions N ( indicated at 39) , 
w ( indicated at 38), S ( indicated at 41) and E ( indicated at 42) . The 
configuration of the short buses is similar for all sockets in the electronic 
board so that for example two neighbouring modules always are connected in the 
same way independent of their positioning on the electronic board . The short 
buses carry analog and digital information signals between neighbouring 
modules . 
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TITLE: Panel board mounting and interconnection system for 

electronic logic circuitry 
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Detailed Description Text - DETX (8) : 

FIG. 7 is a greatly enlarged sectional view of the three pins at the 
beginning of each of rows 23, 2 4 and 25 and it indicates the manner in which 
these pins make contact with the various conductive layers of panel board 11. 
The pins which are securely mounted in holes through board 11 may be 
electrically connected with different ones of the conductive layers. For 
example, pin 17A of row 24 is soldered as indicated by reference numeral 55 to 
conductive layer 14 (normally ground) and no contact is made with conductive 
layers 13 and 14. A space between the hole through board 11 and conductive 
planes 12 and 13 is shown in the drawing. End pin 17B of center row 25 makes 
contact with internal conductive plane 13 as indicated by solder filet 56. Pin 
17C is shown as making no electrical contact to any of the conductive planes 
12, 13 or 14 of the panel board . The basic purpose of most of the pins of the 
array is to provide interconnection between the integrated circuits 28 (FIG. 1) 
mounted in the socket ends of the pins, and other integrated circuits or 
external terminations by means of wrapped wires 33 and 34. If it is assumed 
that pin 17B is connected to center voltage plane 13, then the other pin in row 
25 would normally be connected electrically to the ground plane 14. This would 
comport with the configuration of the printed circuit shown in FIG. 5 where bus 
45 extends between the two pins 26, 27 of interior row 25. The three layer 
board shown in the drawing is particularly applicable to ECL circuitry because 
of speed of switching which creates noise and possible oscillation problems 
where wires are used to connect to internal third voltage sources such as bus 
bars or other printed circuit boards . 
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DOCUMENT- IDENTIFIER: US 6353870 Bl 

TITLE: Closed case removable expansion card having interconnect and adapter 
circuitry for both I/O and removable memory 



Detailed Description Text (20) : 

FIG. 7 illustrates a PDA 200 equipped with a removable expansion card 100 having 
both I/O interconnect 140 and removable memory 120 in accordance with the present 
invention. The application specific circuitry of the expansion card may be used in 
conjunction with application specific software running on the PDA. This permits the 
application specific circuitry of the expansion card to make use of the output 
(e.g., display, sound) and input (e.g., tablet, buttons, any I/O ports) 
capabilities of the PDA for user interface functions associated with the specific 
application. In particular the PDA s display/input-tablet provides for virtual 
controls and visual indicators for the application. FIG. 8 illustrates some of the 
various types of I/O for which the PDA and removable- expansion card of FIG. 7 may 
be equipped. Application - specif ic functions may include special-function mixed- 
signal electronics, special-function I/O, special-function data-pumps, and special- 
function accelerators. 

Detailed Description Text (35) : 

The present invention permits a general purpose PDA to be customized as a 
portable/wearable personal environmental monitor. Equipped with the appropriate 
sensors and appli cat ion - specif ic circuitry for sensor signal processing, such a 
device performs time-stamped data logging of environmental attributes such as 
ionizing radiation, temperature, and humidity. Similarly, a portable/wearable 
personal medial monitor data logs health-related attributes such as pulse, 
temperature, respiration, and blood pressure. The PDA s display/input-tablet 
provides the virtual controls and visual indicators for the monitoring devices. 
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MultiMediaCard System Summay Version 2.0, MMCA, Jan. 1999. 

Wes Brewer, Smart Solutions for Smart Phones, SanDisk Corporation, 1998. 
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SanDisk CompactFlash, SanDisk Corporation, Apr. 1998. 
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ABSTRACT: 

Methods and apparatus for closed-case removable expansion cards having a removable 
memory enhance the utility of portable computer hosts, such as PDAs. In both a 
first and second embodiments the closed-case removable expansion cards preferably 
use a Type II CompactFlash form factor. In the first embodiment the removable 
memory is in combination with an external-I/O connector or attached external-1/0 
device, providing both I/O and memory functions in a single closed-case removable 
expansion card. This increases the expansion functional density for portable 
computer hosts, such as PDAs. That is, it increases the amount of functionality 
that can be accommodated within a given volume allocation for expansion devices. In 
the second embodiment the removable memory is a private memory for application 
specific circuitry within the closed-case-removable expansion card. This enhances 
the utility of portable computer hosts, such as PDAs, as universal chassises for 
application specific uses. The standard CompactFlash physical and electrical 
interface couples the application specific card to the host, which provides user 
interface functions for the application. The cards include a top located slot and 
an internal connector for accepting a MultiMediaCard as the private removable 
memory. In addition, the application specific card will generally have some manner 
of I/O to required external devices, such as scanning devices, sensors, or 
transducers. Otherwise, all functionality for the application specific function is 
self-contained within the application specific card. 

40 Claims, 20 Drawing figures 
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Aug 12, 1997 



DOCUMENT- IDENTIFIER: US 5657455 A 

TITLE: Status indicator for a host adapter 



Brief Summary Text ( 9) : 

The data transfer circuit generates various signals that drive the status indicator 
circuit. The modules and configuration of the modules in the data transfer circuit 
are not essential aspects of this invention. 

Brief Summary Text (12): 

The status switching circuit prioritizes the coupling and decoupling of the output 
line to the various function input lines if more than one function enable line has 
an active signal. Specifically, in response to an active signal on the function 
disable line, the status switching circuit drives a signal on the status indicator 
terminal inactive, irrespective of the signals on the other function enable lines. 
Subsequently, in response to an inactive signal on the function disable line, the 
status switching circuit couples the output line to the first function input line 
that carries an active signal, if the first function enable line has an active 
signal. Hence the duration of the inactive signal on the status indicator terminal 
indicates the time needed to reset the host adapter integrated circuit. 

Detailed Description Text (42) : 

After firmware is loaded successfully and a device identification number has been 
replaced as necessary, sequencer 314Q executes a write statement to address IF, the 
address of status storage element 510A, to set input signals D5, D6 and D7 to 0, so 
that status storage element 510A drives signals FUNCTION1ENAB, FUNCTION1 inactive, 
e.g. low, and signal FUNCTION2ENAB- also inactive, e.g. high. In response, status 
switching circuit 520A supplies the inverse of signal DEVSCSIBSY on default 
function input line 523A as signal LED - . At this time, host adapter integrated 
circuit 214 is being configured and signal DEVSCSIBSY is inactive because host 
adapter integrated circuit 214 is not ready to support SCSI bus operations on the 
I/O bus. 

Detailed Description Text (43) : 

From this point on, signal LED - goes active whenever host adapter integrated 
circuit 214 communicates with I/O bus 213 and goes inactive otherwise. Therefore, 
signal LED - provides a real time indication of the usage of I/O bus 213 by host 
adapter integrated circuit 214. As signal DEVSCSIBSY is generated inside host 
adapter integrated circuit 214, signal LED - remains inactive, thus independent of 
I/O Bus activity that is unrelated to the specific host adapter integrated circuit 
214 that supplies signal DEVSCSIBSY. 

Detailed Description Text (45) : 

Address IF of status storage element 510A is within the address space of sequencer 
module 314Q in host adapter integrated circuit 214, and also within the address 
space of any device connected to system bus 250, such as microprocessor 211. To 
indicate that a predetermined path in software has been entered, the user merely 
inserts a statement to write to address IF to configure signals D7, D6 and D5 of 
the write data bus included in internal bus 314B. Hence a program being executed by 



h eb bgeeefc eee 



e ge 



Record Display Form 



Page 2 of 2 



either sequencer 314Q or by microprocessor 211 can be monitored for debugging or 
performance measurement by inserting statements to alternately write 1, 1, 0 and 1, 
0, 0 on data lines D7, D6 and D5 respectively. This sequence of signals causes 
status indicator circuit 600A to supply the alternately active and inactive signal 
D6 as signal LED - . 

Detailed Description Text (69) : 

In another embodiment, a pin RAMPS- of host adapter integrated circuit 214 can be 
used either as an input pin to indicate the presence of an external SRAM or as an 
output pin for a buffered clock signal PCLK. A circuit external to host adapter 
integrated circuit 214 uses the signal LED - that is generated in response to input 
signal IDDATCLK- to configure pin RAMPS- appropriately. If an external static RAM 
is present, pin RAMPS- is used as an input pin and must be grounded when PCI bus 
reset signal PCIRESET- is deasserted. Conversely, if the pin RAMPS- is to be used 
as an output pin for a buffered clock signal, for example, pin RAMPS- must be 
floated before the fourth clock cycle in signal IDDATCLK-. 

Detailed Description Text (72) : 

Finally, if an external SRAM is present and it is desired to use pin RAMPS- as a 
buffered clock output pin, external circuity can use signal IDDATCLK- because 
signal IDDATCLK- is driven on line LED - by status indicator circuit 2141. 
Specifically, the external circuit grounds pin RAMPS- upon PCI bus reset and then 
uses signal LED - as a timer to float pin RAMPS- prior to fourth clock cycle in 
signal IDDATCLK-. Floating pin RAMPS- results in the internal circuitry sensing a 
high level on pin RAMPS-. Thus, if pin RAMPS- is low at reset and high at the 
fourth clock cycle, the internal circuit knows that an external SRAM is present, 
but pin RAMPS- can be used as an output pin for the buffered clock signal PCLK. 
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Sep 24, 1996 



DOCUMENT- IDENTIFIER : US 5559965 A 

** See image for Certificate of Correction ** 

TITLE: Input/output adapter cards having a plug and play compliant mode and an 
assigned resources mode 



Abstract Text (1): 

An input/output adapter card for a standard bus in a computer system is disclosed 
that includes a nonvolatile memory that stores a plug and play identifier, a set of 
resource data, and a mode indication . The mode indication is programmed by an 
installation routine for the input/output adapter card to specify whether the 
input/output adapter card is plug and play compliant. The input/output adapter card 
accesses the mode indication and "plays" a configuration record from the 
nonvolatile memory to the configuration registers if the mode indication specifies 
that the computer system is not plug and play compliant. The configuration record 
mimics configuration writes to the configuration registers by a plug and play 
compliant computer system. 
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TITLE: Input/output adapter cards having a plug and play compliant mode and an 
assigned resources mode 

DATE-ISSUED: September 24, 1996 



I N VEN TOR- I N FORMAT I ON : 
NAME 

Oztaskin; Ali S. 
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ASSIGNEE-INFORMATION : 
NAME 

Intel Corporation 



CITY 

Santa Clara 



STATE ZIP CODE 
CA 



COUNTRY 



TYPE CODE 
02 



APPL-NO: 08/ 299906 [PALM] 
DATE FILED: September 1, 1994 

INT-CL: [06] G06 F 13/00 

US-CL-ISSUED: 395/284; 395/828, 395/830 
US-CL-CURRENT: 710/104; 710/10, 710/8 
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□ 5371892 December 1994 Petersen et al. 395/700 

□ 5440693 August 1995 Arnold et al . 395/284 

□ 5517646 May 1996 Piccirillo et al . 395/700 



ART-UNIT : 235 

PRIMARY-EXAMINER: Auve; Glenn A. 

ATT Y-AGENT- FIRM: Blakely, Sokoloff, Taylor & Zafman 
ABSTRACT: 

An input/output adapter card for a standard bus in a computer system is disclosed 
that includes a nonvolatile memory that stores a plug and play identifier, a set of 
resource data, and a mode indication . The mode indication is programmed by an 
installation routine for the input/output adapter card to specify whether the 
input/output adapter card is plug and play compliant. The input/output adapter card 
accesses the mode indication and "plays" a configuration record from the 
nonvolatile memory to the configuration registers if the mode indication specifies 
that the computer system is not plug and play compliant. The configuration record 
mimics configuration writes to the configuration registers by a plug and play 
compliant computer system. 

26 Claims, 9 Drawing figures 
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Ll: Entry 1 of 1 File: USPT Mar 11, 1997 



DOCUMENT-IDENTIFIER: US 5611057 A 

TITLE: Computer system modular add-in daughter card for an adapter card which also 
functions as an independent add-in card 

Detailed Description Text (8) : 

Although not explicitly shown in FIGS. 1A and IB, various elements comprised on the 
daughter card 24 are interconnected to perform various SCSI operations, as is well 
known in the art. For example, the SCSI daughter card 24 preferably includes one or 
more SCSI controllers and corresponding SCSI connectors as well as associated 
termination logic. The daughter card 24 also may include SIMM sockets which receive 
corresponding memory modules, a processor or CPU which performs operations 
necessary to implement one or more RAID configurations as well as for controlling 
operations of the daughter card 24, a PCI interface chip, a plurality of LEDs for 
displaying the status of the card and optionally a bracket including an external 
SCSI connector. Thus the daughter card 24 comprises a fully functional PCI SCSI 
card and also functions as a daughter card to host SCSI adapter card 22. 

Detailed Description Text (12) : 

Although not explicitly shown in FIGS. 2A and 2B, various elements comprised on the 
adapter card 22 are interconnected to perform various SCSI operations, as is well 
known in the art. For example, the SCSI adapter card 22 preferably includes a SCSI 
controller and a corresponding SCSI connector, associated termination logic, SIMM 
sockets which receive corresponding memory modules, and a processor or CPU which 
performs operations necessary to implement one or more RAID configurations as well 
as for controlling operations of the adapter card 22. The adapter card 22 also 
preferably includes a PCI interface chip, a plurality of LEDs for displaying the 
status of the card and an bracket 81 including an external SCSI connector 80. Thus 
the adapter card 22 comprises a fully functional PCI SCSI card. 

Detailed Description Text (13): 

The SCSI adapter card 22 includes two daughter card connectors 72 and 74 for 
receiving the optional add-in daughter card 24. In one embodiment, signal lines 
from the SCSI controller (s ) on the adapter card 22 connect to pins on the daughter 
card connectors 72 and 74 to provide signals to the daughter card 24 when the 
daughter card 24 is mounted to the adapter card 22. In this embodiment, the CPU on 
the adapter card 22 preferably stores one or more bits indicating whether the 
daughter card 24 is connected as well as bits indicating whether SCSI controllers 
are included on the daughter card 24, whether internal SCSI channels are routed 
eternally, and whether SCSI devices are connected to the daughter card 24. For more 
information on the SCSI adapter 22 of the preferred embodiment, please see related 
copending application Ser. No. 08/351,848 referenced above. 

Detailed Description Text (39) : 

When the daughter card 24 is mounted to the adapter card 22, the daughter card 24 
preferably provides signals to the CPU 60 on the adapter card 22 indicating that 
the daughter card 24 is connected, how many SCSI controllers and corresponding SCSI 
channels are provided by the daughter card 24, and whether any respective internal 
SCSI channels are rerouted externally. The daughter card 24 also indicates whether 
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TITLE: Status indicator for a host adapter 

DATE-ISSUED: August 12, 1997 



Aug 12, 1997 
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OTHER PUBLICATIONS 

Data Book, Preliminary, AIC-7870 PCI Bus Master Single-Chip SCSI Host Adapter, 
Adaptec, pps . 1-1 through 1-8, 2-1 through 2-31, 8-1 through 8-11, Dec, 1993. 
Data Book, Preliminary, AIC-7850 PCI Bus Master Single-Chip SCSI Host Adapter, 
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Adaptec, pps . 1-1 through 1-6, 2-1 through 2-23, 8-1 through 8-11, Feb., 1994. 
ART-UNIT: 235 

PRIMARY-EXAMINER: Auve; Glenn A. 
ASSISTANT-EXAMINER: Travis; John 

ATTY-AGENT-FIRM: Skjerven, Morrill, MacPherson, Franklin & Friel Gunnison; Forrest 
E. Suryadevara; Omkar K. 

ABSTRACT : 

A host adapter for transferring data between a system bus and an input /output (I/O) 
bus is implemented as an integrated circuit having a data transfer circuit and a 
status indicator circuit. The status indicator circuit selectively supplies one of 
a number of status signals from the data transfer circuit as a signal on a status 
indicator terminal of the host adapter. Therefore, a light emitting diode connected 
to the status indicator terminal indicates in real time the status of data 
transfer, such as usage of the system bus, or I/O bus, or execution time of one or 
more instructions by the host adapter. 

34 Claims, 15 Drawing figures 
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Dell USA, L.P. Austin TX 02 



APPL-NO: 08/ 376312 [PALM] 
DATE FILED: January 20, 1995 



PARENT-CASE: 

CROSS-REFERENCES TO RELATED APPLICATIONS This is a continuation-in-part of 
copending application Ser. No. 08/351,848 titled "Computer System SCSI Adapter Card 
Including an Add-in Daughter Board Providing an External SCSI Connector For Modular 
and Upgradable SCSI Bus Routing Options" and filed Dec. 8, 1994, whose inventors 
are Victor Pecone and Jay Lory, and which is assigned to Dell USA, L.P. This is 
also a continuation-in-part of copending application Ser. No. 08/319,207 titled 
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ART-UNIT: 235 

PRIMARY-EXAMINER: Sheikh; Ayaz R. 
ASSISTANT-EXAMINER: Lefkowitz; Sumati 

ATT Y-AGENT- FIRM: Garrana; Henry N. Kahler; Mark P. Roberts; Diana L. 
ABSTRACT: 

A daughter card for mounting to an adapter card, wherein the daughter card includes 
adapter card connectors for mounting to the adapter card and also an edge connector 
for insertion directly into a computer slot so that the daughter card may also 
function as a stand-alone card. The daughter card is both mechanically and 
electrically compliant as an independent PCI add-in card and includes a PCI edge 
connector for insertion directly into a PCI slot. This provides additional 
modularity since the daughter card can be purchased and configured as a separate 
and independent PCI adapter card as well as for mating to a host adapter card to 
provide extra functionality to the host adapter card. In addition, since the 
daughter card can be directly inserted into the PCI bus, the daughter card provides 
greater component access and probing for testing. Further, the daughter card can be 
tested independently of the host adapter card during manufacturing functional test, 
thus providing more reliable testing. 

21 Claims, 10 Drawing figures 
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TITLE: Panel board mounting and interconnection system for electronic logic 
circuitry 
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ART-UNIT: 217 

PRIMARY- EXAMINER : Smith, Jr.; David 
ATTY-AGENT-FIRM: Weingarten, Maxham & Schurgin 

ABSTRACT: 

A panel board mounting and interconnection system for electronic logic circuitry. 
The system includes a panel board having arrays of wire wrapping pins projecting 
from one side, the other side of the board being adapted to receive integrated 
circuit modules and other electronic components for interconnection through leads 
connected to the wire wrapping pins . Selected pins within a single array are 
interconnected by means of a printed circuit substrate mounted to the pins parallel 
to the panel board, the printed circuit including passive elements such as 
resistors or capacitors or both. 

8 Claims, 9 Drawing figures 
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